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Abstract
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provided as an overview of common weld qualification techniques and corrective actions to common weld conditions.
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Statement on the Use of American Welding Society Standards

All standards (codes, specifications, recommended practices, methods, classifications, and guides) of the American
Welding Society (AWS) are voluntary consensus standards that have been developed in accordance with the rules of the
American National Standards Institute (ANSI). When AWS American National Standards are either incorporated in, or
made part of, documents that are included in federal or state laws and regulations, or the regulations of other governmental
bodies, their provisions carry the full legal authority of the statute. In such cases, any changes in those AWS standards must
be approved by the governmental body having statutory jurisdiction before they can become a part of those laws and
regulations. In all cases, these standards carry the full legal authority of the contract or other document that invokes the
AWS standards. Where this contractual relationship exists, changes in or deviations from requirements of an AWS standard
must be by agreement between the contracting parties.

AWS American National Standards are developed through a consensus standards development process that brings together
volunteers representing varied viewpoints and interests to achieve consensus. While AWS administers the process and
establishes rules to promote fairness in the development of consensus, it does not independently test, evaluate, or verify the
accuracy of any information or the soundness of any judgments contained in its standards.

AWS disclaims liability for any injury to persons or to property, or other damages of any nature whatsoever, whether
special, indirect, consequential, or compensatory, directly or indirectly resulting from the publication, use of, or reliance
on this standard. AWS also makes no guarantee or warranty as to the accuracy or completeness of any information
published herein.

In issuing and making this standard available, AWS is neither undertaking to render professional or other services for or on
behalf of any person or entity, nor is AWS undertaking to perform any duty owed by any person or entity to someone else.
Anyone using these documents should rely on his or her own independent judgment or, as appropriate, seek the advice of a
competent professional in determining the exercise of reasonable care in any given circumstances. It is assumed that the
use of this standard and its provisions is entrusted to appropriately qualified and competent personnel.

This standard may be superseded by new editions. This standard may also be corrected through publication of amendments
or errata, or supplemented by publication of addenda. Information on the latest editions of AWS standards including
amendments, errata, and addenda is posted on the AWS web page (www.aws.org). Users should ensure that they have the
latest edition, amendments, errata, and addenda.

Publication of this standard does not authorize infringement of any patent or trade name. Users of this standard accept any
and all liabilities for infringement of any patent or trade name items. AWS disclaims liability for the infringement of any
patent or product trade name resulting from the use of this standard.

AWS does not monitor, police, or enforce compliance with this standard, nor does it have the power to do so.

Official interpretations of any of the technical requirements of this standard may only be obtained by sending a request, in
writing, to the appropriate technical committee. Such requests should be addressed to the American Welding Society,
Attention: Managing Director, Technical Services Division, 8669 NW 36 St, # 130, Miami, FL. 33166 (see Annex C). With
regard to technical inquiries made concerning AWS standards, oral opinions on AWS standards may be rendered. These
opinions are offered solely as a convenience to users of this standard, and they do not constitute professional advice. Such
opinions represent only the personal opinions of the particular individuals giving them. These individuals do not speak on
behalf of AWS, nor do these oral opinions constitute official or unofficial opinions or interpretations of AWS. In addition,
oral opinions are informal and should not be used as a substitute for an official interpretation.

This standard is subject to revision at any time by the AWS J1 Committee on Resistance Welding Equipment. It must be reviewed
every five years, and if not revised, it must be either reaffirmed or withdrawn. Comments (recommendations, additions, or
deletions) and any pertinent data that may be of use in improving this standard are requested and should be addressed to AWS
Headquarters. Such comments will receive careful consideration by the AWS J1 Committee on Resistance Welding Equipment
and the author of the comments will be informed of the Committee’s response to the comments. Guests are invited to attend all
meetings of the AWS J1 Committee on Resistance Welding Equipment to express their comments verbally. Procedures for appeal
of an adverse decision concerning all such comments are provided in the Rules of Operation of the Technical Activities
Committee. A copy of these Rules can be obtained from the American Welding Society, 8669 NW 36 St, # 130, Miami, FL. 33166.
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Foreword

This foreword is not a part of this standard, but is included for informational purposes only.

The J1 Committee on Resistance Welding Equipment was formed by the American Welding Society in 2005 to establish
standards related to the design, construction, calibration, safe operation, and maintenance of resistance welding equipment.
This publication is the major product of work done by a Task Group in support of that purpose.

This document is intended to supersede the Resistance Welder Manufacturer’s Association (RWMA) Bulletin 14—
Maintenance Manual for Resistance Welding Machines published in 1995. RWMA Bulletin 14 was created to address
a need for basic machine maintenance instruction and was intended to help users get the most from their resistance
welding equipment. This first edition of this AWS publication, J1.2M/J1.2:201X, Guide to Installation and Maintenance
of Resistance Welding Machines, builds on the efforts of the past and reflects input from resistance welding machine
manufacturer’s installation and startup experience, updates to various national electrical and fluid power standards, and an
understanding of the latest resistance welding machine accessories.

Comments and suggestions for the improvement of this standard are welcome. They should be sent to the Secretary, AWS
J1 Committee, American Welding Society, 8669 NW 36™ St #130, Miami, FL 33166.
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Guide to Installation and Maintenance
of Resistance Welding Machines

1. General Requirements

1.1 Scope. While resistance welding machines vary considerably in size and complexity, there are basic principles
applicable to the installation, operation, maintenance, and troubleshooting. This document is intended to provide basic
information to the users of the resistance welding equipment to supplement the instructions and recommendations of the
equipment manufacturer. Where there is conflict, the equipment manufacturers’ document shall take precedence. Although
this guide is not written with mandatory requirements, mandatory language, such as the use of “shall,” will be found in
those portions of the document where failure to follow the instructions or procedures could produce inferior, misleading,
or unsafe results.

It is the responsibility of the resistance welding equipment user to ensure the equipment conforms to relevant electrical,
mechanical, and operating safety standards.

Further assistance relating to interpretation or applicability of any of the suggestions outlined in this guide shall be obtained
from the original machine manufacturer, rebuilder, integrator, other organization or individual qualified to make such a
determination.

1.2 Units of Measurement. This standard makes use of both the International System of Units (SI) and U.S. Customary
units. The latter are shown within brackets [ ] or in appropriate columns in tables and figures. The measurements may not
be exact equivalents; therefore, each system must be used independently.

1.3 Safety. Safety issues and concerns are addressed in this standard, although health issues and concerns are beyond the
scope of this standard.

Safety and health information is available from the following sources:
American Welding Society:

(1) ANSIZ49.1, Safety in Welding, Cutting, and Allied Processes

(2) AWS Safety and Health Fact Sheets

(3) Other safety and health information on the AWS website
Material or Equipment Manufacturers:

(1) Safety Data Sheets supplied by materials manufacturers

(2) Operating Manuals supplied by equipment manufacturers
Applicable Regulatory Agencies

Work performed in accordance with this standard may involve the use of materials that have been deemed hazardous,
and may involve operations or equipment that may cause injury or death. This standard does not purport to address all
safety and health risks that may be encountered. The user of this standard should establish an appropriate safety program
to address such risks as well as to meet applicable regulatory requirements. ANSI Z49.1 should be considered when
developing the safety program.
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2. Normative References

The documents listed below are referenced within this publication and are mandatory to the extent specified herein. For
undated references, the latest edition of the referenced standard shall apply. For dated references, subsequent amendments
to, or revisions of, any of these publications do not apply.

American Welding Society (AWS) standards:
AWS A3.0M/A3.0, Standard Welding Terms and Definitions
AWS J1.1M/J1.1, Specification for Resistance Welding Controls
National Fire Protection Association (NFPA) standards:
NFPA 70, National Electrical Code
NFPA 79, Electrical Standard for Industrial Machinery

3. Terms and Definitions

AWS A3.0M/A3.0, Standard Welding Terms and Definitions, provides the basis for terms and definitions used herein.
However, the following terms and definitions are included below to accommodate usage specific to this document.

resistance welding machine. An apparatus incorporating a means for delivering a controlled force and current to perform
aresistance welding process.

welding machine. See resistance welding machine.

user. The individual or company responsible for instructing and directing the personnel who will operate and maintain the
resistance welding machine.

4. Welding Machine Installation

4.1 Moving. There are a wide range of sizes and configurations of resistance welding machines. However, some useful
guidelines for moving the welding machine to the location of installation are:

(1) Before moving the welding machine, ensure the method of conveyance, whether by hand, tool, or machine, has a
suitable capability for safely making the move. Considerations include lifting capacity; transit surface type, grade, and
roughness; the ability to observe and control the load during transit; expertise to properly use the method of conveyance.

(2) Ensure there is sufficient clearance along the entire route for safe transit. Bumping, dropping or sliding may cause
severe damage to the alignment and components of the welding machine.

(3) Some welding machines may be top-heavy, making it essential extra care is taken when moving them.
(4) Observe all warning signs on the packaging or welding machine.
(5) Lift the welding machine only at designated lifting points.

(6) Pay careful attention to the location of pipes, conduit, and wires to prevent damage from any lifting or stabilizing
apparatus.

(7) Hire a professional mover when the available moving equipment and/or expertise are not adequate to safely unload
and move the welding machine.

4.2 Unpacking. The welding machine should be very carefully uncovered, uncrated, and unpacked. Some useful
guidelines:

(1) Ensure damage will not occur due to the environment. The packaging may provide protection from excessive
moisture, temperature, or corrosion (e.g., due to curing concrete).

(2) Use an appropriate tool for cutting open boxes, pulling nails, cutting straps and banding, or prying covers.
Improvising a tool can be unsafe for the person using the tool and increases the risk the machine will be damaged.
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(3) Remove protective coverings carefully with consideration of pulling loads and weight. Heavy tarps may cause
damage if the distributed weight is concentrated on top of lightweight welding machine components.

(4) It will be less work to remove any applied corrosion preventatives if they are not disturbed or spread to other
components.

4.3 Assembly. Except for the smallest welding machines, some assembly is almost always required. Some useful
guidelines:

(1) Before any assembly is started, a plan of assembly should be made so there is an understanding of how the assembly
will proceed and the expected result.

(2) The tools and required supplies should be identified. In the case of materials to secure the machine in location, an
understanding of the size and load rating is important. In the case of a robot base, for example, the anchoring requirements
may be influenced significantly by the conditions of the mounting surface and require specialized supplies and engineering
to ensure it is possible to transmit the full energy of an emergency stop through the mounting connection.

(3) Anextensive visual examination should be conducted to verify all items and accessories have been received, and no
damage has occurred during transit.

(4) Follow any installation sequence provided.

(5) With the equipment in place, it should be leveled, and if required, anchored. Anchoring will prevent shifting,
minimize distortion, and isolate or dampen vibrations.

(6) Seek guidance, direction, or support from the machine supplier or manufacturer.

4.4 Setup. After the equipment is set in place, consult the operator’s manual or the manufacturer prior to beginning
the setup procedure. Remove all shipping tie-downs, brackets, and blocks, paying attention to ensure part clamping
mechanisms or other moving members do not descend upon personnel. Separately mounted units should be located and
interconnected in accordance with the manufacturers’ instructions. It is advisable to leave protective masks, barriers, and
temporary guards in place until it is necessary to remove them as manufacturer recommends. If it is necessary to perform
elevated work, a ladder or scaffold should be employed instead of climbing on the machine.

4.5 Utility Connection. Generally, three services will be required: electrical power, compressed air and cooling water.
The following sections give some general guidance relating to the supply requirements and connections. However, if the
machine is part of a larger system of machines, the requirements for services that supply the system may be different. The
connections must follow all applicable federal, state, and local codes.

In general, the welding machine should be protected from any cutting, welding, or installation, which may cause damage.
All electronics must be free of installation debris such as metal chips and wire scraps. The use of compressed air to aid
cleanup is discouraged. Service lines for air and cooling water should be purged or cleaned before any connections are
made to ensure contamination is not introduced into the welding machine. The individual services should be locked out
according to a proper procedure until it is time to apply energy to the welding machine and begin the commissioning
process. Contact the welding machine manufacturer or an experienced contractor if the requirements of the utility services
and connections are not well understood.

4.5.1 Electrical Power. The most important electrical consideration is to ensure the electrical power supplied is of the
same voltage and frequency as noted on the welding machine nameplate. The welding equipment nameplate and control
drawings should indicate the required current.

The supply cables should be suitably sized considering the required current capacity and the voltage drop due to the
cable length. NFPA 70, National Electrical Code, provides specific direction on the rating and application of different
types of electrical conductors. The code also provides electrical system requirements, including: derating of resistance
welding machine supply conductors based on operating duty cycle; addressing voltage drop in conductors; and, sizing of
overcurrent protection devices.

For welding machines that are not plug and cord connected, one main disconnect (isolation) switch with lockout provisions
and overcurrent protection must be provided for each welding machine. This switch may be built into the welding
equipment. If other disconnects are required, they must be supplied from the main disconnect.
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